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A 65 years old hypertensive presented with effort breathlessness. Echocardiography
revealed significant concentric remodeling of left ventricle. (relative wall thickness e 0.86)
with significantly impaired relaxation (E/A e 0.54 and Ea/Aa e 0.52). Doppler evaluation of
flow in ascending aorta revealed a presystolic flowwhich coincided with P wave of ECG and
A wave of mitral flow. This finding suggests increased stiffness of left ventricle resulting in
significant increase in left ventricular pressure during left atrial contraction and presystolic
flow in aorta. Our case shows that all cases of grade 1 diastolic dysfunction are not alike.
Presystolic flow in ascending aorta suggests greater degree of diastolic dysfunction than
what is apparent from conventional criteria.
Copyright © 2015, Cardiological Society of India. All rights reserved.1. Case report
A 65 years old male presented with effort breathlessness. He
was a known hypertensive. Pulse rate was 80/minute and
blood pressurewas 160/100mmHg. Rest of the examination of
cardiovascular system was normal. 2 hr post prandial blood
sugar was 150 mg%. Other biochemical investigations were
within normal limits. Resting electrocardiogram was normal
and treadmill stress test was negative for exercise induced
ischemia.
Echocardiography revealed significant concentric remod-
eling of left ventricle (LV) with relative wall thickness of 0.86
and left ventricular mass index of 119.93 gm/m2. Left ven-
tricular cavity dimensions in parasternal long axis view were-
end diastolic 39.3 mm, end systolic 20.5 mm. Left atrial.
ciety of India. All rightsvolume index was 20.80 ml/m2. All valves were structurally
normal. Pulsed Doppler evaluation revealed impaired relaxa-
tion of left ventricle (Mitral flow e E wave velocity 0.59 m/sec,
deacceleration time 278 ms, A wave velocity e 1.10 m/sec, E/A
0.54) (Fig. 1). Isovolumic relaxation time was 150 ms. Tissue
Doppler imaging of lateral mitral annulus revealed Ea velocity
0.11 m/sec, Aa e 0.21 m/sec Ea/Aa 0.52, Sa velocity e 0.20 m/
sec (Fig. 2). Pulmonary and tricuspid flow were normal.
Doppler evaluation of aortic flow revealed normal systolic
velocity (1.2 m/sec). In addition, there was a diastolic (pre-
systolic) wave of forward flow coinciding with P wave of ECG
(Fig. 3). Color Doppler imaging in apical five chamber view
(Figs. 4 and 5) confirmed presystolic flow of blood across LVOT
to ascending aorta. On keeping the sample volume in left
ventricular outflow tract, the diastolic forward flow in
ascending aorta coincided with A wave of mitral flow (Fig. 6).reserved.
Fig. 1 e Pulsed Doppler evaluation of mitral flow. A e flow during atrial systole, E ¡ flow during early diastole.
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Normally there is no presystolic forward flow in ascending
aorta. Our patient had significant impairment of leftFig. 2 e Tissue Doppler imaging of lateral mitral annulus. Aa e v
Sa e systolic velocity.ventricular relaxation as is evident from IVRT(150 ms), E/A
ratio (0.54), E wave deceleration time (278 ms) and Ea/Aa ratio
(0.52). Impaired relaxation of left ventricle results in decreased
filling of left ventricle in early diastole which is compensated
by forceful contraction of left atrium (LA) to complete LVelocity during atrial systole, Ea e early relaxation velocity,
Fig. 3 e Continuous wave Doppler of aortic flow in apical 5 chamber view. D e diastolic flow coinciding with P wave of ECG, S
e systolic flow, Ao-Aorta, LA e Left atrium, LV e left ventricle, RA e right atrium, RV e right ventricle.
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in LV during contraction of LA results in transient presystolic
increase in LV pressure. Magnitude of this transient increase
in LV pressure will depend on force of left atrial contraction,
volume of blood pushed from LA into LV and stiffness of LV.
Pressure induced hypertrophy is associated with increased
collagen content and secondarily increased stiffness.2 In ourFig. 4 e Color Doppler imaging in apical five chamber view
showing flow of blood across LVOT to ascending aorta
before onset of QRS in the simultaneously recorded ECG.
LA e left atrium, LV e left ventricle, RA e right atrium, RV e
right ventricle, Ao e Ascending Aorta.case LA was normal. It therefore, appears that probably stiff-
ness of LV was at fault. Definite evaluation of stiffness is
complex and needs invasive evaluation. It was not performed
in our case. Our case shows that in a given patient, a combi-
nation of various factors can result in significant transient
presystolic increase in LV pressure. Blood entering the left
ventricle during left atrial contraction produces a counter-
current along the septum towards the aortic valve resulting inFig. 5 e Color Doppler imaging in slightly modified apical
five chamber view focusing ascending aorta showing
presystolic flow of blood in ascending aorta clearly before
onset of simultaneously recorded QRS. Ao-ascending
aorta, LA e left atrium, LV e left ventricle, RV e right
ventricle.
Fig. 6 e Continuous wave Doppler from left ventricular outflow tract (LVOT) D-diastolic flow coinciding with Awave of mitral
flow. (A). Ao e Aorta, LA e left atrium, LV e left ventricle, RV e right ventricle.
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presystolic wave in left ventricular outflow tract has been
observed in hypertensive patients with left ventricular dia-
stolic dysfunction.4 Greater impairment of left ventricular
compliance with a forceful left atrial contraction could result
in transmission of the presystolic flow to ascending aorta as
seen in our patient. Thus, this echocardiographic finding
could be an indirect marker of increased left ventricular
stiffness with forceful left atrial contraction. Such patients
have greater impairment of diastolic functions than what is
apparent from conventional parameters. Study of larger
number of patients with invasive evaluation is required to
confirm our interpretation.Conflicts of interest
The author has none to declare.r e f e r e n c e s
1. Armstrong WF, Ryan T. Evaluation of left ventricular diastolic
function. In: Armstrong WF, Ryan T, eds. Feigenbaum's
Echocardiography. Philadelphia: Wolters Kluwer; 2010:159e183.
2. Desai MY, Klein AL. Assessment of diastolic function by
echocardiography. In: Otto CM, ed. The Practice of Clinical
Echocardiography. Philadelphia: Saunders; 2007:237e261.
3. Bryg RJ, Williams JA, Lobovitz AJ. Effect of aging on left
ventricular diastolic filling in normal subjects. Am J Cardiol.
1987;59:971e974.
4. Mittal SR, Pancholi N. Left ventricular outflow tract presystolic
flow velocity - another marker of left ventricular diastolic
function. Int J Cardiovasc Imaging. 2002;18:249e256.
